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57 ABSTRACT 
An automatic sampler for gases and liquids. The sam 
pler has a pump which pumps a sample of a gas or a 
liquid from a source into a sample cylinder and a con 
trol mechanism for the pump. The control mechanism 
has a pressure regulator, an adjustable pneumatic timer, 
and a three-way button valve. The pump itself has an 
inlet valve which permits gas or liquid to flow into a 
cylinder. A piston in the cylinder moves to an appropri 
ate position so that a desired size sample is trapped in 
the cylinder. The sample is then expelled through an 
outlet valve to a container such as a sample cylinder. 
The piston of the pump cylinder has a stinger projecting 
from one of its ends so that as the piston begins to move, 
the stinger shuts off the chamber that holds the sample. 
The inlet valve of the pump has a spring loaded plunger 
mounted within a cavity within the valve such that the 
plunger occupies a large part of the space in the cavity. 

7 Claims, 2 Drawing Figures 
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1. 

AUTOMATIC SAMPLER FOR GAS AND LIQUID 

BACKGROUND OF THE INVENTION 
1. Field of the Invention. 
The present invention relates to the field of automatic 

samplers for fluids such as gases and liquids. Such sam 
plers are used, for example, to sample the gas flowing in 
a natural gas pipeline. 

2. Description of the Prior Art 
A variety of prior art samplers are of the "clock 

wound regulator" type. These devices have a regulator 
that has an adjusting screw to adjust the discharge pres 
sure of the gas flowing through the device. A clock is 
mechanically connected to the adjusting screw and as 
the clock turns, the adjusting screw turns also; but as 
the adjusting screw is turned down more and more 
torque is required to turn it due to the build-up of pres 
sure in the sample container. Often during the day, a rise 

10 

15 

in temperature brings about an increase in pressure of 20 
the gas collected in the sample container or cylinder 
and this pressure reaches the demand pressure of the 
regulator so that no gas will enter the sample cylinder 
until the sample cylinder cools off enough for the con 
tained pressure to drop below the demand pressure of 25 
the regulator, then more gas will flow into the sample 
cylinder. This causes erratic sampling between night 
and day. , w 

In other prior art devices, a deformable cup at the 
bottom of a cylinder is contacted by a piston that pushes 
down on the cup. The gas or fluid contained in the cup 
is forced through a bore running through the piston as 
the piston pushes against and deforms the cup. Samplers 

30 

of this type produce a sample of inaccurate size and they . 
require considerable maintenance. 
SUMMARY OF THE PRESENT INVENTION 
The present invention discloses an automatic sampler 

for gas or liquid. The sampler has a pump that has an 
inlet valve, a pump cylinder, a pump cylinder piston, 
and an outlet valve. A controlling mechanism that in 
cludes a regulator, a pneumatic timer, and a three-way 
valve controls the flow of the gas or fluid through the 
inlet valve of the pump to the pump cylinder and 
through the pump outlet valve. 
The inlet valve of the pump has a channel through 

which the gas or fluid to be sampled flows. A spring 
loaded plunger is mounted in this channel which occu 
pies a large part of the space in the channelso that when 
the inlet valve is closed, there is relatively little gas or 
fluid trapped in the channel. The gas flows through the 
inlet valve to the pump cylinder. A pump piston is 
mounted in the pump cylinder and the pump piston 
moves downward a desired distance so that a desired 
amount of gas or fluid is held within the pump cylinder. 
A purge valve is located at the bottom of the pump 
cylinder and as the pump piston moves downward in 
the pump cylinder, a stinger projecting from the pump 
piston enters and shuts off the purge valve so that the 
sample cannot escape from the pump cylinder. This 
purge valve automatically purges the pump cylinder 
each stroke. As the piston moves, pressure is built up in 
the pump cylinder and overcomes the spring tension in 
the outlet valve allowing gas to be discharged into the 
sample cylinder. The flow of the sample through the 
pump and the movement of the pump piston are con 
trolled by a control system having a pneumatic timer, a 
pressure regulator, and a three-way valve. The timer 
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2 
controls the frequency at which sample aliquots are 
taken; for example, the timer can be set so that an ali 
quot of sample is taken once every ten minutes. The 
timer also actuates the pump piston to begin its down 
ward movement in the pump cylinder. 
The pressure regulator insures that only gas at a spec 

ified pressure will be applied to the pneumatic timer. 
For sampling gas, a relief valve is mounted between the 
pressure regulator and the pump. For sampling liquids, 
this relief valve is omitted. 
The pneumatic timer has a three-way timer valve 

which is interconnected with both the pressure regula 
tor and the three-way button valve for the control of 
the pump. A plurality of flow lines interconnect the 
various components of the sampler. 

It is, therefore, an object of the present invention to 
provide an automatic sampler for gas or liquid. 
Another object of the present invention is the provi 

sion of such a sampler that is pneumatic. 
Yet another object of the present invention is the 

provision of such a sampler that requires no lubrication, 
that requires relatively little maintenance, that is effi 
cient, and that does not require electricity for its opera 
tion. 

Yet another object of the present is the provision of a 
sampler that can be used in remote areas where no 
conventional energy source such as electricity is avail 
able. 
A further object of the present invention is the provi 

sion of a sampler which is compact and portable. 
A still further object of the present invention is the 

provision of a sampler which is safe to operate. 
An additional object of the present invention is the 

provision of a sampler which will pump a sample of 
substantially the same size for each sampling cycle over 
a prolonged period of time. 
Another object of the present invention is the provi 

sion of a sampler which can operate at high pressures so 
that a sufficient sample can be taken which can be ana 
lyzed; for example, the burning of the sample in a calo 
rimeter to determine the BTU content, analysis to deter 
mine the nitrogen and CO2 content, the specific gravity, 
and the content of other components of interest. 
A particular object of the present invention is the 

provision of a sampler having a pump having an inlet 
valve, the inlet valve having a spring-mounted plunger 
in a channel, the plunger of such a size that it occupies 
a large portion of the space in the channel. This valve 
could also consist of a ball and spring instead of plunger 
and spring. 
Another particular object of the present invention is 

the provision of such a sampler in which a piston is 
mounted in the cylinder of the pump in which the sam 
ple is collected, the piston having projecting from one 
of its ends a stinger disposed so that the stinger enters a 
purge valve in one end of the cylinder when the piston 
begins to move in the cylinder. 
Yet another particular object of the present invention 

is the provision of a sampler having a pump which is 
self-purging. 

Still another particular object of the present invention 
is the provision of a sampler which can be used to sam 
ple either gas or liquid; when used to sample gas, the gas 
being sampled is used to operate the sampler and, when 
being used to sample liquid, a separate operating me 
dium such as air or gas is used. 
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Another object of the present invention is the provi 
sion of a sampler which can be adjusted to take a sample 
of a desired size. 
Other and further objects, features, and advantages of 

the present invention will be apparent from the follow- 5 
ing description of presently preferred embodiments 
thereof, taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side elevation view in cross section of the 

pump of the sampler according to the present invention. 
FIG. 2 is a schematic diagram of the sampler accord 

ing to the present invention. 
DESCRIPTION OF THE PREFERRED 

EMBOEDIMENT 

As shown in FIG. 2, the sampler 10 according to the 
present invention has a pump 64, a regulator 26, a timer 
80 with timer valve 22, and a three-way button valve 11. 20 
Gas for sampling is obtained from a gas source 70, for 
example, a natural gas pipeline, and after the sampler 10 
has obtained the desired sample, the sample is intro 
duced into sample cylinder 90 for storage. Although for 
purposes of disclosure the sampler 10 according to the 25 
present invention will be described with respect to the 
sampling of gas, it is to be understood that, with one 
minor modification, the sampler 10 according to the 
present invention may be used to sample liquids without 
departing from the spirit or scope of the invention. As 30 
shown in FIG. 2, the components of the sampler 10 are 
interconnected by a variety of lines A-M. 
The pump 64 has a pump cylinder 12 having bore 30 

extending longitudinally therethrough. The top of the 
pump cylinder 12 has the threads 35 formed integrally 35 
of its exterior for mating with the threads 34 of the 
bottom driver flange 9b for mounting the bottom driver 
flange 9b to the pump cylinder 12. The bottom driver 
flange 9b has the recess 65 for receiving the bottom of 
driver cylinder 5. The top driver flange 9a has a similar 40 
recess 66 for receiving the top of the driver cylinder 5. 
The O-ring 48 in the recess 67 of top driver flange 9a 
provides a seal between the top driver flange 9a and the 
driver cylinder 5. The driver cylinder 5 is held in posi 
tion between the top driver flange 9a and the driver 45 
flange 9b, and the driver flange 9a is secured to the 
driver flange 9b by means of the driver tie bolts 68 and 
the nuts 46a. The tie bolt 21 acts to compensate for 
differences of expansion of the pump 64 and the mount 
ing bracket 20 caused by temperature changes. 50 
The top driver flange 9a is provided with the driver 

gas inlet 2 through which gas flows into the space en 
closed by the driver cylinder 5. The driver gas inlet 2 
has threads 69. The driver stroke adjuster 3 has threads 
71 and is threadedly mounted in the driver gas inlet 2 55 
and partially extends into the driver cylinder 5. The 
piston rod 6 extends from the driver cylinder 5 into the 
bore 30 of the pump cylinder 12. The piston rod 6 is 
secured to the driver piston 4 which is mounted in the 
driver cylinder 5. The driver piston 4 has recess 72 in 60 
which is mounted O-ring 32 to provide a seal between 
the driver piston 4 and the interior wall of the driver 
cylinder 5. The driver stroke adjuster 3 serves as a stop 
to prevent the driver piston 4 from proceeding further 
upward. By turning the driver stroke adjuster 3, the 65 
extent of travel of the driver piston 4 can be adjusted. 
The driver piston return spring 7 extends from the 
driver cylinder 5 into recess 73 of the pump cylinder 12. 

15 

4. 
The actuator rod 8 is secured to the driver piston 4 

and extends from the driver piston 4 through the bore 
74 in the bottom flange 9b so that when the driver pis 
ton 4 progresses downwardly, the actuator rod 8 
contacts and actuates the button valve 11. The pump 64 
is mounted to the mounting bracket 20 by means of the 
tie bolt 21, the bolts 68, the nuts 46a and the nuts 46b. 
The pump cylinder head 15 is threadedly mounted to 

the bottom of the pump cylinder 12 by means of the 
threads 36 on the pump cylinder head 15 and the 
threads 37 on the pump cylinder 12. The O-ring 39 is 
placed in the recess 91 of the pump cylinder 12. The 
inlet tube 16 having the interior bore 16a is threadedly 
mounted in the opening 75 in the side of the pump cylin 
der head 15 by means of the threads 45 on the exterior 
of the inlet tube 16 and the threads 47 on the opening 75. 
The outlet tube 50 is threadedly mounted in the open 

ing 76 of the pump cylinder head 15 by means of the 
threads 53 on the exterior of the outlet tube 50 and the 
threads 51 on the wall of the opening 76. 
The purge valve 18 is threadedly mounted in the 

opening 77 of the pump cylinder head 15 by means of 
the threads 60 on the exterior of the purge valve 18 and 
the thread 62 formed of the walls of the opening 77 of 
the pump cylinder head 15. 
The right angle gas channel 78 extends from the bore 

16a of the inlet tube 16 to the bore 30 of the pump 
cylinder 12. The inlet valve 19 is mounted within the 
right angle gas channel 78. The plunger 43 of the inlet 
valve 19 is movably mounted in the right angle gas 
channel 78 so that when the spring 41 pushes the 
plunger 43 outwardly, the plunger 43 comes in contact 
with the O-ring 42 thereby sealing shut the right angle 
gas channel 78. 
The piston rod 6 has the pump piston 13 formed inte 

grally of its bottom. The O-ring 38 is mounted in the 
recess 81 of the pump piston 13 to provide a seal be 
tween the pump piston 13 and the interior wall of the 
pump cylinder 12. The purge valvestinger 14 is secured 
to the pump piston 13 and disposed so that when the 
pump piston 13 moves downwardly, the purge valve 
stinger 14 enters the opening 77, contacts the O-ring 40 
mounted in the recess 82 formed between the pump 
cylinder head 15 and the purge valve 18, and thereby 
shuts off the opening 77 from the bore 30 of the pump 
cylinder 12. 
The discharge valve 17 is mounted in the bore 83 of 

the outlet tube 50. The valve body 55 of the discharge 
valve 17 is threadedly mounted to the interior of the 
outlet tube 50 by means of the threads 56 formed inte 
grally of the exterior of the valve body 55 and the 
threads 57 formed on the interior of the bore 83 of the 
outlet tube 50. The spring 52 is mounted within the 
recess 84 of the valve body 55 and is also secured to the 
plunger 54 which is movably mounted within the bore 
83. The plunger 54 is disposed so that when the spring 
52 forces the plunger 54 inwardly, the plunger 54 
contacts the O-ring 44 which is mounted in the recess 85 
of the outlet tube 50 and the tip 86 of the plunger 54 
seats in the right angle gas channel 79 in sealing contact 
thereby preventing communication between the right 
angle gas channel 79 and the bore 83 of the outlet tube 
50. 
When a cycle of the sampler 10 is initiated by the 

timer 80, gas flowing from the gas source 70 flows 
through lines A and A2 through the bore 16a of the 
inlet tube 16, through the inlet valve 19, through the 
right angle gas channel 78, into the bore 30 of the pump 
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cylinder 12, through the opening 77 and the purge valve 
18, then through lines H and B to the pressure regulator 
26. Thus the pump cylinder 12 is purged each stroke. At 
the same time gas from the gas source 70 flows through 
lines A and A1 to line C and through line C to the relief 5 
valve 23. At this point in the cycle, the relief valve 23 
prevents the gas flowing through line C to the top side 
of the relief valve 23 from flowing through the relief 
valve 23. At this same time, gas also flows through line 
H and line D to the bottom side of the relief valve 23. 

After this initial flowing of gas from the gas source 70 
to the pump 64 and the pressure regulator 26, the pres 
sure inside the bore 30 of pump cylinder 12 equalizes 
with the pressure of the inlet gas from the gas source 70 
allowing the spring 41 to push the plunger 43 outwardly 
thereby closing the inlet valve 19 and trapping a quan 
tity of gas within the bore 30 of the pump cylinder 12. 
Gas at reduced pressure flows from the regulator 26 

through line E to the timer valve 22 of the timer 80. The 
gas enters port 22a of the timer valve 22, passes through 
line L to port 22b and then exits through line F to port 
11a of the button valve 11. At this point, port 11a is 
closed and the gas is forced to flow back through line F 
to line G and through line G and the driver gas inlet 2 
into the driver cylinder 5 thereby forcing the driver 
piston 4 downwardly. As the driver piston 4 moves 
downwardly, the piston rod 6 and the pump piston. 13 
also move downwardly. 
As the pump piston 13 moves downwardly, the purge 

valve stinger 14 enters the O-ring 40 of the purge valve 
18 thereby shutting off the gas through the line H caus 
ing a pressure drop in line D on the bottom side of the 
relief valve 23. At this point, the higher pressure in the 
line C forces the relief valve 23 to open allowing the 

6 
cylinder 12, into the line H, into the line B up to the 
regulator 26, and onto both sides of the relief valve 23. 
Reduced pressure from the regulator 26 is now in the 
line E and up to the port 22a of the timer 22, 
At the expiration of the time set on the timer 80, the 

timer valve 22 operates so that port 22a is in communi 
cation with port 22b through line L allowing reduced 
pressure from the regulator 26 to flow through line E 
and through line Fup to the inlet port 11a of the button 

10 valve 11. Simultaneously the gas flows through the line 
G to the driver cylinder 5 starting another cycle. This 
repeated operation continues at the frequency set on the 
timer 80 for the duration of the sampling period, which 
may be several days or several weeks. The sampling 

15 time may vary according to the desires of the user. 
- By supplying operating gas to the regulator 26 sepa 

rately, the sampler 10 may be used to sample liquids. To 
sample liquids, the relief valve 23 is omitted. For sam 
pling low pressure gases whose pressure is so low that 

20 they are incapable of forcing the return of the driver 
piston 4, the piston, rod 6 and the pump piston 13, a 
return spring can be installed under the driver piston 4 
in the driver cylinder 5 to force the return, 
The high efficiency of the sampler 10 is obtained by 

25 the unique construction of the pump 64. The O-ring 38 
is located on the pump piston 13 in such a manner that 
the dead volume is held to a minimum. Similarly, the 
volumes of the inlet valve 19, the discharge valve, 17, 
and the right angle gas channels 78 and 79 are designed 

30 to be minimal. Also inlet valve 19 is designed to occupy 
a large part of the volume of the gas channel 78. This 
design insures that the volume of the sample will be 
accurate. , 

Accordingly, the sampler according to the present 
high pressure gas in line C to flow through the relief 35 invention is well suited and adapted to obtain the ob 
valve 23, through the line D, through the line B, to the 
pressure regulator 26 thereby reestablishing high pres 
sure gas up to the pressure regulator 26 and allowing 
the operating cycle to continue. 
As the driver piston 4, the piston rod 6 and the pump 

piston 13 continue their downward stroke, pressure 
builds up in the bore 30 of the pump cylinder 12 thereby 
pushing the plunger 54 of the discharge valve 17 out 
wardly in the bore 83 thereby opening the discharge 
valve 17 and discharging an aliquot of gas--"the 'sam 
ple'-through the line I into the sample cylinder 90. 
As the pump piston 13 reaches the end of its stroke, 

the actuator rod 8 contacts and actuates the button 
valve 11 opening the button valve 11 and allowing gas 
to flow through the port 11a, through the port 11b, 
through the line J, to the timer 80, resetting the timer 80. 
This resetting causes port 22b of the timer valve 22 to 
communicate with the port 22c through line M prevent 
ing gas from flowing from the port 22a to the port 22b 
and consequently to the button valve 11. The gas in the 
driver cylinder 5 and in the timer 80 are vented through 
the button valve ports 11a and 11c and through the lines 
G, F and K. This venting action is very rapid and allows 
the inlet gas from the gas source to flow again through 
the lines A and A2 into the bore 30 of the pump cylinder 
12 forcing the piston 30, the piston rod 6 and the driver 
piston 4 back up into their ready position. 
The instant that the pump piston 13 starts to move 

upwardly, the actuator rod 8 moves away from the 
button valve 11 allowing the button valve 11 to close. 
There is now no pressure on the driver piston 4 or on 
the resetting mechanism of the timer. High pressure has 
again been introduced into the bore 30 of the pump 

jects and ends and has the advantages and features men 
tioned as well as other inherent therein. While a pres 
ently preferred embodiment of the invention has been 
given for the purpose of disclosure, changes in the de 

40 tails and arrangement of parts, in the apparatus may be 
made which are in the spirit of the invention as defined 
by the scope of the appended claims. 
What is claimed is: 
1. A sampler for sampling gas from a gas source and 

45 introducing the sample into a sample container, the 
prising 

a pump means for pumping a sample of the gas from 
the source to the sample container, 

a timer connected to the pump for intervally activat 
ing the pump, 

a pressure regulator connected between the pump 
and the timer for regulating the pressure of the gas 
from the pump to the timer, 

a valve connected between the timer and the pump 
for resetting the timer. 

2. A sampler for sampling gas from a gas source and 
introducing the sample into a sample container, the 
sampler powered by the gas being sampled and com 

sampler powered by the gas being sampled and com 

60 prising 
a pump for pumping a sample from the source into 

the sample container, 
a timer connected to the pump for intervally activat 

ing the pump and initiating a sampling cycle, 
a pressure regulator connected between the pump 
and the timer and connected to the source for regu 
lating the pressure of the gas to the timer for oper 
ating the timer, 
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a valve connected to the timer and operable by a 
mechanical means connected to the pump for reset 
ting the timer upon completion of a sampling cycle. 

3. The sampler of claim 2 wherein the pump includes 
an inlet tube in communication with the gas source, 
an inlet valve for opening and closing off the inlet 

tube, 
a pump cylinder having a top and a bottom and in 
communication with the inlet tube for receiving 
the gas flowing through the inlet tube from the gas 
SOLICe, 

an outlet tube in communication with the pump cylin 
der and the sample container through which the 
sample flows from the pump cylinder to the sample 
container, 

an outlet valve mounted in the outlet tube for opening 
and closing off the outlet tube, 

a purge valve mounted in the bottom of the pump 
cylinder for purging the pump cylinder at the be 
ginning of each sampling cycle, 

a pump piston movably mounted in the pump cylin 
der and operated by pressurized gas from the timer 
for moving the sample from the pump cylinder, 
through the outlet valve, through the outlet tube 
and into the sample container. 

4. An automatic sampler for sampling fluid from a 
fluid source and introducing the sample into a sample 
container, the sampler comprising 

a pump for pumping a sample of the fluid from the 
fluid source into the sample container, the pump 
including 
an inlet tube in communication with the fluid 

SOurce, 
a pump cylinder having a top and a bottom in com 

munication with the inlet tube for receiving the 
fluid flowing through the inlet tube from the 
fluid source, 

an inlet channel extending from the inlet tube to the 
pump cylinder, 

an inlet valve for opening and closing off the inlet 
tube, the valve comprising 
a plunger movably mounted in the inlet channel, 
an inlet O-ring mounted in the inlet tube, 
a spring for urging the plunger into contact with 

the inlet O-ring, 
the plunger yieldably mounted so that pressur 

ized fluid from the fluid source will push the 
plunger back into the inlet channel against the 
spring permitting fluid to flow through the 
inlet channel and into the pump cylinder, 

the plunger formed so that it restricts the volume 
of fluid in the inlet channel, 

an outlet tube in communication with the pump 
cylinder and the sample container through 
which the sample flows from the pump cylinder 
to the sample container, 

an outlet channel extending from the pump cylin 
der to the outlet tube, 

an outlet valve mounted in the outlet tube for open 
ing and closing off the outlet tube at the point at 
which the outlet tube communicates with the 
outlet channel, the outlet valve comprising 
an outlet O-ring mounted in the outlet tube and 
a spring-biased plunger movably mounted in the 

outlet tube so that the plunger is yieldably 
urged into the outlet O-ring by the spring 
thereby closing off the outlet tube and pre 
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8 
venting the flow of fluid from the outlet chan 
nel into the outlet tube, 

a purge valve mounted in the bottom of the pump 
cylinder for purging the pump cylinder at the 
beginning of each sampling cycle, the purge 
valve having a purge valve O-ring mounted 
therein, 

a pump piston movably mounted in the pump cyl 
inder for moving the sample from the pump 
cylinder, through the outlet channel and the 
outlet valve, through the outlet tube and into the 
sample container, 

a stinger mounted to and projecting from the pump 
piston so that movement of the piston moves the 
stinger into contact with the purge valve O-ring 
thereby closing the purge valve, 

a timer connected to the pump for intervally activat 
ing the pump and initiating a sampling cycle 

a pressure regulator connected between the pump 
and the timer and connected to the fluid source for 
regulating the pressure of the fluid flowing to the 
timer for operating the timer, 

a valve connected to the timer and operable by a 
mechanical means connected to the pump for reset 
ting the timer upon completion of each sampling 
cycle, and 

the pressurized fluid flowing from the timer during a 
sampling cycle to the pump to force the pump 
piston downward in the pump cylinder. 

5. A sampler for sampling liquid from a liquid source 
and introducing the sample into a sample container 
comprising 

a pump means for pumping a sample of the liquid 
from the liquid source to the sample container, 

a timer connected to the pump for intervally activat 
ing the pump, 

a gas source connected to the timer, 
a pressure regulator connected between the gas 

source and the timer for regulating the pressure of 
the gas from the gas source to the timer, and 

a valve connected between the timer and the pump 
for resetting the timer. 

6. A sampler for sampling liquid from a liquid source 
and introducing the sample into a sample container, the 
sampler comprising 

a pump for pumping a sample from the liquid source 
into the sample container, 

a timer connected to the pump for intervally activat 
ing the pump and initiating a sampling cycle, 

a gas source connected to the timer, 
a gas-operated pressure regulator connected between 

the gas source and the timer for regulating the 
pressure of the gas from the gas source to the timer, 
and 

a valve connected to the timer and operable by a 
mechanical means connected to the pump for reset 
ting the timer upon completion of a sampling cycle. 

7. The sampler of claim 6 wherein the pump includes 
an inlet tube in communication with the liquid source, 
an inlet valve for opening and closing off the inlet 

tube, 
a pump cylinder having a top and a bottom and in 
communication with the inlet tube for receiving 
the liquid flowing through the inlet tube from the 
liquid source, 

an outlet tube in communication with the pump cylin 
der and the sample container through which the 
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. cylinder for purging the pump cylinder at the be 
sample flows from the pump cylinder to the sample ginning of h Ay, y 

a pump piston movably mounted in the pump cylin 
w der and operated by pressurized gas from the gas 

an outlet valve mounted in the outlet tube for opening 5 source for moving the sample from the pump cylin 
der, through the outlet valve, through the outlet 
tube and into the sample container. 

Sk k sk sk 

container, 

and closing off the outlet tube, 
a purge valve mounted in the bottom of the pump 
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